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gansxvavebiT ioli reliefisagan rTuli reliefis pirobebSi 
rkinigzebis daproeqteba xasiaTdeba mTeli rigi TaviseburebebiT. mTian 
pirobebSi umetes SemTxvevaSi gvxvdeba cicabo qanobiani monakveTebi, 
sadac grZivi profilis qanobi aRwevs 30÷35‰, xolo wriuli mrudis 
radiusi Seadgens 300-200 m-s. 
samuSaos aqtualoba 
rkinigzebis daproeqtebisas Semadgenlobis saangariSo wonis dadgena 
erT-erTi mniSvnelovani momentia. vinaidan matareblis wonaze bevrad 
aris damokidebuli rkinigzis xazis rogorc saeqsploatacio aseve 
samSeneblo xarjebi.  
matareblis saangariSo wonis dadgenas didi yuradReba eqceva 
agreTve arsebuli rkinigzis xazis reabilitacia-rekonstruqciis dros 
(marabda-axalqalaqis xazis) mTian pirobebSi Semadgenlobis saangariSo 
wonis dadgenisas aucilebelia lokomotivis simZlavresTan erTad 
gaviTvaliswinoT Semdegi faqtorebi: mcireradiusian mrudebSi 
SeWidulobis koeficientis Semcireba, eleqtruli Zravebis gadaxureba, 
vagonebs Soris gadasabmeli mowyobilobebis simtkice, mimReb-gamgzavni 
liandagebis sigrZe, relsis Tavis mdgomareoba. am faqtorebis 
gaTvaliswineba mogvcems saSualebas davadginoT matareblis saangariSo 
wona rTuli reliefis pirobebSi. 
grZel daRmarTebze erTerT ZiriTad problemad rCeba satvirTo 
matareblebis damuxruWebis sakiTxi. 
bolo periodSi sagrZnoblad gaumjobesda moZravi Semadgenlobis 
samuxruWo aRWurviloba, ramac mogvca matareblebis moZraobis 
siCqareebis mniSvnelovnad gazrdis saSualeba. eqspluataciaSi Semovida 
agreTve mZlavri tipis elmavlebi da Tbomavlebi, ramac mkveTrad 
gazarda satvirTo matareblebis moZraobis siCqareebi da wonebi. 
miuxedavad amisa rTul mTian pirobebSi, sadac gvxvdeba didqanobiani 
daZabuli ubnebi, matareblebis moZraobis siCqareebi da masebi 
SezRudulia. magaliTad suramis uReltexilze satvirTo matareblis 
maqsimaluri siCqarea  40 km/sT xolo marabda-axalqalaqis xazze 35 km/sT. 
cicabo qanobian grZel daRmarTebze mosalodnelia samuxruWo 
xundebis gadaxureba da sahaero magistralis daSreta (haeris wnevis 
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dacema normaze dabla). aseT ubnebze aucilebelia agreTve xundebis 
minimaluri sisqis dadgena. bolo periodSi rkinigzis moZravi 
Semadgenloba aRiWurva kompoziciuri masalisagan damzadebuli 
xundebiT. ramac saSualeba mogvca mkveTrad agvemaRlebina moZraobis 
siCqareebi. amasTanave kompoziciuri masalebis cudi Tbogamtarobis gamo 
mkveTrad izrdeba Tvlis Tburi datvirTva. amis gamo aucilebelia 
davadginoT daRmarTis maqsimaluri sigrZe im pirobiT, rom xundebis 
gaxurebis temperaturam ar gadaaWarbos dadgenil normebs (350°). 
Tanamedrove moZravi Semadgenlobis muxruWebi aRWurvilia iseTi 
haergamanawileblebiT, romlebic Teoriulad uSretni arian. miuxedavad 
amisa, xangrZlivi, uwyveti damuxruWebis dros cicabo daRmarTebze 
mosalodnelia samuxruWo magistralSi, samuxruWo cilindrebSi da 
samarago rezervuarebSi haeris wnevis dacema normaze dabla. es 
garemoeba ganpirobebulia mravali faqtorebiT, rogoricaa samuxruWo 
magistralidan haeris gadinebiT, dabali temperaturiT da sxva. 
am sakiTxebis Seswavlam bolo periodSi cnobili mecnierebis da 
praqtikosebis didi daintereseba gamoiwvia, es sakiTxebi aqamde dRis 
wesrigSi ar idga imitom, rom arsebuli samTo rkinigzebi Zveli normebiT 
iyo aSenebuli sadac daZabul qanobiani monakveTebis sigrZeebi ar 
aRemateboda 7-9 km. ukanasknel xanebSi farTo masStabi mieca mTiani 
regionebis aTvisebas da saWiro gaxda aseT pirobebSi rkinigzis xazis 
daproeqteba da mSenebloba (CvenTan marabda-karwaxis xazi). 
mTagorian reliefis pirobebSi gaZnelebulia gamyofi punqtebis 
ganlageba da umetes SemTxvevaSi dakavSirebulia xazis dagrZelebasTan. 
amitom damproeqteblebi cdiloben gamyofi puntqebis ricxvis Semcirebas 
(orliandagian xazze), rac TavisTavad gamoiwvevs gadasarbenis sigrZis 
gazrdas (normebiT orliandagiani rkinigzis xazis gadasarbenis sigrZe 
SeiZleba aviRoT 30 km-mde) erTliandagiani rkinigzis xazis gadasarbenis 
sigrZe damokidebulia gamtarunarianobaze. mcire gamtarunarianobis 
SemTxvevaSi SesaZlebelia gadasarbenis sigrZem miaRwios 10-15 km (mag: 
marabda-axalqalaqis rkinigzis xazze gadasarbenis maqsimaluri sigrZe 
Seadgens 15 km-s. 
aseT pirobebSi aucilebelia daZabul qanobiani gadasarbenis 
sigrZeebis Semowmeba satvirTo matareblebis damuxruWebis pirobebiT. 
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disertaciis mizania.
aRniSnuli miznis realizaciisaTvis naSromSi dasmuli da 
gadawyvetili iqna Semdegi ZiriTadi amocanebi:  
 rTul mTian pirobebSi Semadgenlobis 
saangariSo wonis dadgena, gadasarbenis maqsimaluri sigrZis gansazRvra 
rogorc erTliandagian agreTve orliandagiani rkinigzebisaTvis. 
meTodikis SemuSaveba gadasarbenis optimaluri sigrZis dadgenisaTvis, 
gamyofi punqtebis ganlagebis axali sqemebis damuSaveba. 
- Seswavlil iqna is ZiriTadi faqtorebi romlebic gavlenas 
axdens matareblis saangariSo wonis dadgenaze (SeWidulobis 
koeficienti Tvalsa da rels Soris, Zravebis gadaxureba, 
avtogadasabmeli mowyobilobis simtkice). 
- Seswavlil iqna grZel cicabo daRmarTebze samuxruWo 
xundebis gadaxureba cnobili mecnierebis mier SemoTavazebuli 
formulebis saSualebiT. miRebuli Teoriuli Sedegebi 
Sejerebul iqna realur eqspluataciis pirobebSi Catarebuli 
cdebis SedegebTan. 
- Seswavlil iqna grZel daRmarTebze sahaero magistralSi 
wnevis cvalebadoba sxvadasxva mecnierebis da praqtikosebis 
mier Catarebuli eqsperimentebis monacemebis safuZvelze da 
dadgenili iqna damuxruWebis maqsimaluri dro qanobebisagan 
damokidebulebiT. 
- Seswavlil iqna Tujis xundebis cveTisagan damokidebulebiT 
daRmarTis maqsimaluri sigrZe. 
- damuSavebul iqna elmavlis Zravis gadaxurebis pirobebiT 
aRmarTis maqsimaluri sigrZe Zravis sawyis temperaturasTan 
damokidebulebiT. 
- SemuSavebuli iqna meTodika romlis daxmarebiTacSesaZlebelia 
gadasarbenis optimaluri sigrZis dadgena rogorc 
erTliandagiani aseve orliandagiani rkinigzebisaTvis. 
- SemoTavazebulia samTo rkinigzebze gamyofi punqtebis 
moednebis ganlagebis sqemebi. 
 
sadisertacio Temis kvlevis meTodika dafuZvnebulia im faqtorebis 
gamovlena-Seswavlaze, romlebic gavlenas axdenen matareblis saangariSo 
wonaze samTo rkinigzebze, gadasarbenis optimaluri sigrZis dadgenaze 
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matareblis damuxruWebis pirobebiT, gamyofi punqtebis moednebis 
efeqturi sqemebis SemuSavebaze. 
naSromis mecnieruli siaxle 
- cnobili mecnierebisa da praqtikosebis kvlevebis 
gaanalizebiT dadgenilia xundebis gaxurebis temperatura, 
rogorc Tujis aseve kompoziciuri xundebisaTvis. 
gaanalizebulia matareblis saangariSo 
wonaze moqmedi is faqtorebi romelic axasiaTebs samTo rkinigzebs, 
dadgenilia am faqtorebis gaTvaliswinebiT satvirTo matareblis wonebi 
wevis Zalisa da qanobebisagan damokidebulebiT. 
- Teoriuli formulebis gadamuSavebis safuZvelze dadgenilia 
damokidebuleba xundis gaxurebis temperaturasa da daRmarTis 
qanobisa da sigrZeze damokidebulebiT. 
- Teoriuli kvlevis Sedegebi saimedoobis Semowmebis mizniT 
Sejerebulia eqspluataciis pirobebSi Catarebuli cdebis 
monacemebTan. 
- gaanalizebulia grZel daRmarTebze matareblebis 
damuxruWebisas samuxruWo magistralSi wnevis cvalebadoba 
rogorc eqsperimentaluri aseve eqspluataciur pirobebSi 
sxvadasxva dros Catarebuli cdebis SedegebiT dadgenilia 
damuxruWebis maqsimaluri dro grZivi profilis qanobisagan 
damokidebulebiT. 
- dadgenilia eleqtruli Zravebis gadaxurebis pirobiT 
aRmarTis maqsimaluri sigrZeebis mniSvnelobebi. 
- damuSavebulia rTul mTian pirobebSi gamyofi punqtebis 
ganlagebis meTodika, romelic saSualebas iZleva gadasarbenis 
optimaluri sigrZis dadgenisa rogorc erTi aseve 
orliandagian rkinigzebze. 
- SemoTavazebulia gamyofi punqtebis moednebis ganlagebis 
sxvadasxva sqemebi, romlebic uzrunvelyofs samTo rkinigzebze 
moZraobis met usafrTxoebas. 
 
 
disertaciis praqtikuli Rirebuleba disertaciaSi gaanalizebuli 
da damuSavebuli faqtorebis safuZvelze SesaZlebelia samTo 
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rkinigzebze satvirTo matareblebis saangariSo wonis normis dadgena, 
rac erTerTi mTavari parametria rkinigzebis daproeqtebisas. 
disertaciaSi damuSavebuli meTodikis saSualebiT SesaZlebelia 
gamyofi punqtebis ganlageba axal rkinigzebze. SemoTavazebuli 
meTodikiT SeiZleba Semowmdes arsebul rkinigzis xazebze gadasarbenis 
sigrZe da masze moZraobis siCqaris normebi. 
disertaciis Sedegebis mixedviT moxda marabda-axalqalaqis 
rkinigzis xazze gamyofi punqtebis ganlagebis koreqtireba. erTerT 
gadasarbenze (TeTri-wyaro-nadarbazevi), romlis sigrZe iyo 15 km da 
qanobi 35‰ – Cveni rekomendaciiT gaixsna damatebiTi asaqcevi, ramac 
gazarda xazis rogorc gamtarunarianoba aseve aamaRla moZraobis 
usafrTxoeba. 
 
naSromis aprobacia
sadisertacio naSromis ZiriTadi debulebebi moxsenebul da 
ganxilul iqna saqarTvelos teqnikuri universitetis studentTa 76-e, 77-e 
Ria teqnikur konferenciebze saqarTvelos teqnikuri universitetis 
`rkinigzis mSeneblobis~ #60 mimarTulebis sxdomebze (2009, 2010 w.) 
  
publikacia
disertaciis masalebis mixedviT gamoqveynebulia 8 samecniero 
statia. 
  
disertacia moicavs reziumes (qarTul da inglisur enebze), 
Sesavals, literaturis mimoxilvas, Sedegebs da maT gansjas, daskvnas, 
gamoqveynebuli literaturis sias. naSromi warmodgenilia nabeWd 
gverdze, maT Sorisaa           cxrili           naxazi.  
naSromis moculoba da struqtura 
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reziumeSi mocemulia naSromis Sesrulebis safuZvelze miRebuli 
ZiriTadi Sedegebi da maTi praqtikuli Rirebulebebi. 
SesavalSi dasabuTebulia Temis aqtiuroba da mokled aris 
gadmocemuli disertaciis arsi. 
literaturis mimoxilvaSi
arsebuli normebidan gamomdinare saangariSo wonis dadgena xdeba 
lokomotivis simZlavris, qanobis da mcire radiusian mrudebSi 
SeWidulobis koeficientis Semcirebis gaTvaliswinebiT. mTian pirobebSi 
rkinigzis xazs axasiaTebs grZivi qanobi da mcire radiusiani mrudebi. am 
SemTxvevaSi, rogorc cnobili mecnierebisa da proqtikosebis 
gamokvlevebma cxadyves mosalodnelia SeWidulobis koeficientis 
Semcireba Tvalsa da rels Soris (atmosferuli klimati, relsis 
mdgomareoba da sxva). Tanamedrove elmavlebisaTvis SeWidulobis 
koeficientis saangariSo mniSvnelobad miRebulia daaxloebiT 0.25. 
gamokvlevebma aCvenes, rom am koeficientis mniSvneloba realurad 
SeiZleba daeces 0.15-0.18-mde. garda amisa cicabo qanobian aRmarTebze 
aucilebelia avtogadasabmeli mowyobilobis simtkicis mixedviT 
Semowmdes matareblis wona. naSromSi ganxilulia grZel aRmarTebze 
eleqtruli Zravebis gadametxurebis pirobebis dadgena da mis 
safuZvelze matareblis saangariSo masis koreqtireba. mimoxilulia axal 
rkinigzis xazze gamyofi punqtebis ganlagebis normebis ganviTareba 
rkinigzebis mSeneblobis Casaxvidan dRemde. moyvanilia cnobili 
mecnierebis iseTebis rogoricaa a. karnalski, s. orbelianci, g. 
Cernomordiki, a. ionesiani, n. kartaSova da sxvaTa naSromebi gamyofi 
punqtebis ganlagebis Sesaxeb. zemoT aRniSnuli mecnierebis yvela 
naSromi exeboda axal rkinigzebze gamyof punqtebis ganlagebas 
SedarebiT ioli reliefis pirobebSi, sadac saxelmZRvanelo qanobi ar 
aRemateboda 15‰. 
 mocemulia rkinigzis daproeqtebis iseTi 
ZiriTadi parametrebis SerCevis ganviTarebis istoria, rogoricaa 
satvirTo Semadgenlobis saangariSo wonis dadgena, gamyofi punqtebis 
ganlageba. 
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es garemoeba gamowveuli iyo imiT, rom samTo rkinigzebis saerTo 
wili yofil ssrk-Si mTeli rkinigzebis 1% - ar aRemateboda. 
mTian pirobebSi rkinigzebis daproeqtebisas aucilebelia 
gaTvaliswinebul iqnas cicabo qanobebze matareblis moZraobis iseTi 
Taviseburebani rogoricaa, xundebis gadaxureba, sahaero magistralis 
daSreta, xundebis cveTa, eleqtruli Zravebis gadaxureba. grZel 
daRmarTebze avtomuxruWebis muSaobas gamokvlevebi miuZRvnes iseTma 
cnobilma mecnierebma rogoricaa: v. inizemcovi, v. krilovi, s. kazarinovi, 
p.grebenuki. 
am sakiTxebiT daintereseba ZiriTadad sagrZnobi iyo gasuli 
saukunis 70-ian wlebidan roca farTo mastabiT daiwyo  mTiani 
regionebis aTviseba rkinigzebis meSveobiT. sakmarisia moviyvano 
`transkavkasias~ rkinigzis xazis proeqti, bami, marabda-axalqalaqis da 
sxva. arsebul rkinigzebze, romlebic Zveli normebiT iyo aSenebuli es 
problema aqtualuri ar iyo. saqme is gaxlavT, rom gadasarbenis sigrZe 
samTo rkinigzebze ar aRemateboda 7-9 km, moZraobis siCqarec dabali iyo. 
axali rkinigzis xazis daproeqtebam da mSeneblobam mTian pirobebSi 
dRis wesrigSi daayena moZraobis usafrTxoebis sakiTxi grZel 
daRmarTebze. amisaTvis aucilebeli Seiqmna xundebis gadaxurebis 
temperaturisa da magistralSi wnevis cvalebadobis Seswavla grZel 
cicabo daRmarTebze.  
Sedegebisa da maTi gansjis pirvel TavSi ganxilulia satvirTo 
matareblis saangariSo wonis dadgena saangariSo rkinigzebisaTvis. 
pirvel rigSi gansazRvrulia satvirTo matareblis masebi lokomotivis 
simZlavris mixedviT qanobebisTvis 20 dan 40‰-mde. samTo 
rkinigzebisaTvis damaxasiaTebelia mcire radiusiani mrudebi. (mag: 
suramis uReltexilze gvxvdeba 200 metri mrudebi, xolo marabda-
axalqalaqis xazze 300 m.). mrudebSi Sekidulobis koeficientis 
Semcirebis pirobiTac dadgenilia matareblis masebi imave qanobebisaTvis 
200 da 300 m. mrudebis SemTxvevaSi. cicabo qanobebze mosalodnelia 
agreTve eleqtruli wevis Zravebis gadaxureba. am movlenis Tavidan 
acilebis mizniT mimarTaven elmavlis muSaobis reJimis Secvlas, kerZod 
gadayavT muSaobis saaTur reJimze. am SemTxvevaSi mcirdeba lokomotivis 
wevis Zala da Sesabamisad matareblis wona. 
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rogorc cnobilia lokomotivis wevis Zalis erT-erTi ZiriTadi 
ganmsazRvrelia SeWidulobis koeficienti relsis Tavsa da Tvals Soris 
FK≤P∙Ψ∙10ˉ² - P – lokomotivis wonaa, Ψ – SeWidulobisas koeficientia. 
Tanamedrove elmavlebisaTvis SeWidulobis koeficientis saangariSo 
mniSvnelobad miiReba daaxloebiT 0.25. rogorc cnobili mecnierebisa da 
praqtikosebis gamokvlevebisa cxadyves zemoTaRniSnuli koeficienti 
SeiZleba Semcirdes 0.15÷0.2- mde. 
SeWidulobis koeficienti Ψk – metad rTuli bunebisaa, axasiaTebs 
cvalebadobis metad farTo diapazoni. damokidebulia metad mraval 
faqtorze, romelTa Soris arsebiTia relsis Tavis mdgomareoba, 
umTavresad sisvele da gaWuWyianeba. SeWidulobis koeficientis 
Semcirebis sawinaaRmdegod mimarTaven silis moyras relsis Tavebze, 
magram rogorc Catarebuli cdebis analizma gviCvena, silis moyra 
adidebs Ψk – s mSrali relsebisas mxolod 0.20 mde, xolo sveli 
relsebisaTvis 0.13 mde. garda amisa roca rkinigza gadis rTul mTian 
pirobebSi misTvis damaxasiaTebelia zRvis donidan maRali simaRle (mag: 
marabda-axalqalaqis rkinigzis xazi gadis 1500-2000 met simaRleze), 
mkacri zamTari romelic grZEldeba 5-7 Tve, mkveTri kontinentaluri 
klimati, atmosferuli naleqebi, gabatonebuli qarebis mimarTuleba da 
sxva. amitom wonis normis dadgenisas aseT pirobebSi saWiroa 
naturaluri cdebis Catareba eqspluataciis pirobebSi da Ψk – 
koeficientis saangariSo normis dakanoneba Sesabamisi konkretuli 
regionisaTvis. 
amJamad Cven aviReT SeWidulobis koeficientis mniSvneloba 0.2 toli. 
davadgineT Semcirebuli SeWidulobis koeficientisaTvis satvirTo 
matareblis wonebi sxvadasxva qanobebisaTvis. 
cicabo qanobian aRmarTebze matareblis masa unda Semowmdes 
vagonebs Soris avtogadasabmeli mowyobilobis simtkicis pirobiT. am 
pirobiT matareblis masa unda ganisazRvros formuliT  
 
 
Sgad δ 
Q = ―――――― t 
ω0 + i 
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Sgad – wevis ZaliT gamowveuli grZivi gamWimavi Zalaa, romelic 
normebis Tanaxmad ar unda aRematebodes 130 t-s. 
δ – koeficientia, romelic iTvaliswinebs profilis gardatexis 
gavlenas δ = 0,8  
aqve unda avRniSnoT, rom sammagi wevis SemTxvevaSi erTi lokomotivi, 
rogorc wesi, miyveba Semadgenlobas e.w. `mimwolad~, rac gamoricxavs 
matareblis masis SezRudvas avtomaturi gadabmis pirobiT. am SemTxvevaSi 
grZivma SemkuSavma Zalam calkeul vagonebze, rom ar gamoiwvios 
Semadgenlobidan vagonis gamownexva (amoagdos liandagebidan) igi ar 
unda aRematebodes 50 t–s. matareblis masa eqvemdebareba Semowmebas 
agreTve mimReb-gamgzavni liandagebis sasargeblo sigrZis mixedviT. 
rTul mTian pirobebSi sasadguro liandagis sigrZe arsebul gzebze ar 
aRemateba 720 m-s (saproeqto xazze – 850 m-s) am pirobis Sesabamisi 
Semadgenlobis masa iangariSeba formuliT  
 
Q = ql (lm.g – nllok – 10) 
 
ql – Semadgenlobis grZivi metris Sesabamisi masaa (3,5-4,5 t). 
disertaciis nax. #6 moyvanilia samTo rkinigzebisaTvis satvirTo 
matareblis wonis zRvruli normebi zemodasaxelebul SemzRudavi 
faqtorebis gaTvaliswinebiT rogorc am naxazidan Cans satvirTo 
matareblis maqsimaluri masa rTuli reliefis pirobebSi ar aRemateba 
1500-3300 t (qanobebisaTvis 20÷40‰). 
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                         naxazi #1  
 
Sedegebisa da maTi gansjis meore Tavi Seexeba gamyofi punqtebis 
ganlagebis Taviseburebebs samTo rkinigzebze. gamyofi punqtebis 
ganlageba axali rkinigzis xazze warmoebs gamtarunarianobis 
direqtiuli normis mixedviT (I da II kategoriebis rkinigzebze. 
orliandagiani rkinigzis gadasarbenebis sigrZeEnormebis mixedviT 30 km-s 
ar unda aRematebodes. arsebuli rkinigzis samTo monakveTebi aSenebulia 
Zveli normebiT. Zveli lokomotivebis dabali siCqareebisa da mcire 
simZlavris gamo gadasarbenis sigrZe samTo xazebze ar aRemateboda 7-9 km 
(mag: suramisa da jajuris uReltexili). Tanamedrove pirobebSi 
eqspluataciaSi Semovida mZlavri lokomotivebi, sagrZnoblad gaizarda 
moZraobis siCqareebi, rac SesaZleblobas iZleva gadasarbenis sigrZis 
gazrdisa. aRsaniSnavia is faqtic, rom mTian pirobebSi gamyofi punqtis 
moednis ganlageba rTulia da umetes SemTxvevaSi dakavSirebulia xazis 
dagrZelebasTan. mag: erTi gamyofi punqtis ganlagebiT xazis dagrZeleba 
Seadgens 0,7-1.5 km (qanobis mixedviT) Tu mxedvelobaSi miviRebT im 
garemoebas, rom rkinigzis xazis mSenebloba erTob Zviria (3÷4.5 mln 
lar/km) naTeli xdeba Tu ra didi mniSvneloba aqvs aseT xazebze gamyofi 
punqtebis ganlagebis sakiTxs. mTian pirobebSi rkinigzebis 
daproeqtebisas damproeqteblebi cdiloben rac SeiZleba gadasarbenis 
sigrZe iyos didi (gamyofi punqtebis Semcirebis xarjze). Sedegad miiReba 
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gadasarbenis sigrZe orliandagian xazze 20÷25 km xolo erTliandagian 
xazze 10÷15 km rogorc aRniSnuli iyo samTo rkinigzebi xasiaTdeba 
cicabo grZeli qanobebiT. amitom aseT gadasarbenebze aucilebelia 
davicvaT moZraobis usafrTxoebis pirobebi. grZel, cicabo 
gadasarbenebze mosalodnelia samuxruWo xundebis gadaxureba da cveTa, 
sahaero magistralSi wnevis dacema normaze dabla, eleqtruli Zravebis 
gadaxureba aRmarTis mimarTulebiT. swored matareblis moZraobis es 
Taviseburebebia ganxiluli am TavSi.  
grZel daRmarTebze matareblebis damuxruWebisas mosalodnelia 
samuxruWo xundebis gadaxureba, rac moZraobis usafrTxoebis pirobebiT 
dauSvebelia. ukanasknel periodSi moZravi Semadgenloba aRiWurva 
kompoziciuri masalisagan damzadebuli xundebiT. es xundebi gamoirCeva 
maRali cveTaSedegobiT da gazrdili samuxruWo ZaliT. samagierod es 
masala nakleb Tbogamtaria da misi gamoyenebisas izrdeba Tvlebis Tburi 
datvirTva, ramac saboloo jamSi SeiZleba gamoiwvios Tvlis mwyobridan 
gamosvla. xundis gaxurebis temperaturis gansazRvrac erTob rTulia 
imitom, rom damokidebulia mraval faqtorebze. am sakiTxis Seswavlac 
dainteresdnen mecnierebi gasuli saukunis meore naxevarSi. rogorc 
zemoT iyo aRniSnuli samTo rkinigzebze gadasarbenis sigrZe ar iyo 
didi, moZraobis siCqareebic dabali iyo, amitom am sakiTxis Seswavlis 
aucilebloba dRis wesrigSi ar idga. xolo periodSi samTo regionebSi 
aSenebuli rkinigzis xazebis eqspluataciam wina planze wamowia 
moZraobis usafrTxoebis pirobebi, ramac aucilebeli gaxada xundebis 
gadaxurebis sakiTxis gamokvleva. 
am sakiTxze muSaobda mravali rogorc sazRvargareTis aseve Cveni 
qveynis mecnieri. 
es sakiTxebi safuZvlianad aqvs damuSavebuli msoflio mniSvnelobis 
mecniersa da praqtikoss v. inozemcovs, romelic xundebis gadaxurebis 
temperaturis gansazRvrisaTvis gvTavazobs formulas: 
ceqT z 0)1( −−=
α
 
Ƶ  
c
t
λγ
α
Π
=
2   
q – Tburi nakadis simkvrivea 
α  – Tbogacemis koeficientia 
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λ – Tbogamtarobis koeficientia; Tvlis liTonisaTvis 
λ=10.3·10‾³ kkal/m/wm 
γ  – Tvlis liTonis moculobiTi masaa γ =7850kg/m³  
C – Tvlis liTonis xvedriTi Tbotevadobaa С=0.11 kkal/kg 
t – damuxruWebis xangrZlivoba wm. 
Tburi nakadis simZlavre q ganisazRvreba moZraobis siCqarisa da 
damuxruWebis Zalis mixedviT 
 
F
PVAb
q mpR
6,3
)1( εαα −
=  
sadac Rα  – Tburi nakadis gavrcelebis koeficientia, Tujis 
xundebisaTvis Rα =0.7 xolo kompoziciuri xundebisaTvis Rα =0.95                
bm - damuxruWebis xvedriTi Zalaa kg/t, Tanabari moZraobisas  
bm=і-ωі 
і – daRmarTis dayvanili qanobia 
ωі – matareblis moZraobis winaRobaa uqmi svlisas 
P – Tvalze mosuli dawolaa P=11 t. 
V – moZraobis siCqarea. km/sT 
A – muSaobis Tburi eqvivalenti 
 
31034,2
427
1 −•==A  kkl/kgm 
 
pα  – eleqtruli damuxruWebis wilia 
F – Tvlis zedapiris farTobia, romelzedac gamoiyofa siTbo 
F=0.257m² 
    Tbogacemis koeficienti 
 
        )7,01(104,0 2 γα +•= −  kkl/m2wm  
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Tvlis foladisaTvis gamosaxuleba cλγΠ warmoadgens mudmiv 
sidides da tolia 
2846,511,07850103,1014,3 3 =••••=Π −cλγ  
 
daRmarTebze damyarebuli siCqariT moZraobisas t wm-is ganmavlobaSi 
gavlili gza toli iqneba  
3600
vtL =  
imisaTvis, rom davadginoT daRmarTis maqsimaluri sigrZe xundebis 
gadaxurebis pirobiT damuxruWebis dro t SevcvaloT gamosaxulebiT     
v
L3600  da formula (1) amovxsnaT L-is mimarT miviRebT 
 
2)]1(1[
q
Tn
k
vL α
α
−=    km 
 
sadac K - mudmivia da tolia 
 
             707,2236002 =
Π
=
c
K
λγ
 
daRmarTis maqsimaluri sigrZeebis mniSvnelobebi (kompoziciuri 
xundebisaTvis) xundis gaxurebis pirobiT eleqtruli damuxruWebisa da 
qanobisagan damokidebulebiT mocemulia cxrili #1 xolo grafikulad 
warmodgenilia nax. 2-ze. 
                                       cxrili #1 
pα       
 V 
і=20% і=25% і=30% і=35% 
40 30 20 40 30 20 40 30 20 40 30 20 
0 9.3 13 21.4 5.5 7.8 12.6 3.8 5.2 8.3 3.1 3.6 7.5 
0.1 11.1 16.7 27.6 6.8 10.2 16.1 4.7 6.6 10.8 3.8 4.8 8.7 
0.2 15.6 22.1 37.6 8.8 13 21.4 6.2 8.6 14.6 4.7 6.0 11 
0.3 21.3 30.4 53.4 12.6 17.8 29.8 8.5 11.6 18.0 5.6 7.3 13.6 
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                          naxazi #2 
 
Teoriuli gamokvlevebis saimedoobis dasadgenad miRebuli Sedegebi 
Sevajere suramis uReltexilze Catarebuli eqsperimentebis monacemebTan. 
eqsperimenti Catarebul iqna gasuli saukunis 90-ian wlebSi saqarTvelos 
teqnikuri universitetis TanamSromlebisa da saqarTvelos rkinigzis 
savagono meurneobis samsaxuris muSakebTan erTad. 
eqsperimentebi Catarebul iqna muxruWebis gamosacdel vagon-
laboratoriis daxmarebiT, vagoni Cabmuli iyo satvirTo matareblis 
bolo vagonze xundebis gadaxurebis temperaturis gasagebad xundSi 10 mm 
siRrmeze magrdeboda Termowyvili gaxurebis temperaturis Cawera 
warmoebda potenciometris daxmarebiT. 
rac Catarebul iqna 4 cda qvemoT moyvanili maqvs 2 cdis Sedegi  
I cda: Tujis xundebi mxolod meqanikuri damuxruWebiT; sacdeli 
monakveTi wifis gvirabidan sadgur wifamde daRmarTis sigrZe – Seadgens 
5.2 km-s dayvanili qanobi - 20‰. moZraobis siCqare 20 km/sT damuxruWebis 
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xangrZlivoba t=15 wT. xundis sawyisi temperatura 16°. xundis gaxurebis 
saboloo temperatura - 152°. temperaturis nazrdi Seadgens 152-16=136°. 
zemo moyvanili monacemebis safuZvelze gamoviTvaleT xundis gaxurebis 
temperatura formuliT 
 
24,1301654,0 =•= qα   
28,5=Π cλγ  
 
018,0 135)1(
01654,0
24,13
=−= −eT  
eqsperimentaluri gza dadgenili temperatura miviReT 136° e.i. 
Teoriuli gaangariSebis sizuste eWvs ar iwvevs. 
cda II: kompoziciuri xundebi. damuxruWeba rekuperaciis gamoyenebiT 
eqsperimentis ubani sadguri wifa-sadguri moliTi daRmarTis sigrZe 12.3 
km. dayvanili qanobi 21.4‰-moZraobis siCqare – 30 km/sT matareblis wona 
2897 t. lokomotivis tipi 11ΛB  rekuperaciul damuxruWebas awarmoebda 
erTi lokomotivis xundis gaxurebis temperatura gaizoma sadgur 
moliTSi uSualo kontaqtiT da igi Seadgenda 216° xundis gaxurebis 
sawyisi temperatura toli iyo 13° temperatures nazrdi. 
∆T=216-18=198° 
wevis gaangariSeba wesebis Tanaxmad erTi 11ΛB  elmavlis samuxruWo 
Zala rekuperaciuli damuxruWebis SemTxvevaSi tolia BT=2700 kg. 
rekuperaciis koeficienti toli iqneba 
 
47,0
)5,14,21(2897
27000
))(2(
=
−
=
−+
=
wiiQP
Bp
pα  
 
amasTanave zemoTmoyvanili monacemebidan gamomdinare 
01936,0=α  3,16=q  1500=t  wm 
gaxurebis temperatura Teoriul gaangariSebis gziT toli iqneba 
 
029,0 197)1(
01936,0
3,16
=−= −eT  
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e.i. am SemTxvevaSi Teoriuli da eqsperimentaluri Sedegebis 
Tanxvedrebia, rac miuTiTebs imaze, rom Cvens mier Catarebulia 
Teoriuli gaangariSebis saimedooba eWvs ar iwvevs. eqspluataciis 
pirobebSi samuxruWo magistralSi wnevis dacemis aRmosafxvrelad 
miRebulia moZraobis Semdegi pirobebi: matarebeli cicabo qanobiani 
daRmarTis mosazRvre gamyof punqtze aucileblad unda gaCerdes 4-6 wT. 
magistralSi haeris wnevis asawevad da agreTve xundebis gasaciveblad 
(magaliTad suramis uReltexilze sad. wifa da sad. moliTSi 
matareblebi Cerdebian 4-6 wT). rogorc zemoT iyo aRniSnuli arsebuli 
samTo xazze gadasarbenis sigrZeebi ar iyo didi. Tanamedrove pirobebSi 
gadasarbenis sigrZe sagrZnoblad gaizarda da amitom aucilebelia 
Seiqmna grZel daRmarTebze matareblebis damuxruWebis pirobebis 
Seswavla. am amocanis gadawyveta Teoriuli gziT SeuZlebelia im 
mravali faqtorebis gavlenis gamo romelsac adgili aqvs 
damuxruWebisas. am sakiTxis intensiuri Seswavla daiwyo gasuli saukunis 
70-ian wlebidan roca dRis wesrigSi dadga `transkavkasias~ (Tbilisi-
orjonikiZis) da marabda-axalqalaqis rkinigzis xazebis daproeqteba 
cicabo daRmarTebze pnevmaturi muxruWebis muSaobis pirobebis 
Seswavlis mizniT yofili rkinigzis sakavSiro sakvlev institutSi 
Catarda eqsperimentebi. am eqsperimentebis monacemebis safuZvelze 
dadgenil iqna, rom satvirTo matareblis uwyveti damuxruWebis dro 
cicabo qanobian daRmarTze ar unda aRematebodes 35÷40 wT. 
laboratoriul pirobebSi Catarebuli eqsperimentebi SevajereT suramis 
uReltexilze realur pirobebSi Catarebuli cdebis SedegebTan. 
gaviTvaliswineT is garemoeba mTiani rkinigzebi xasiaTdeba mkacri 
klimatiT Cven davuSvebT, rom uwyveti damuxruWebis maqsimaluri dro ar 
unda aRematebodes 30÷35 wT. Tu daRmarTis qanobi ar aRemateba                
30‰ –s –maSin viRebT 35 wT xolo Tu daRmarTis qanobia 30-40‰- maSin 
damuxruWebis uwyveti dro Seadgens 30 wT. moZraobis maqsimaluri 
dasaSvebi siCqareebi cnobilia wevis gaangariSebis wesebidan. moZraobis 
saSualo siCqare tolia 
 
VsaS = Vmaq - ∆V 
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∆V - Sesworebaa da aiReba 5 km/sT viciT ra moZraobis saSualo 
siCqare da damuxruWebis dro martivad davadgenT daRmarTis maqsimalur 
sigrZes pnevmaturi muxruWebis daSretis pirobiT. 
 
ldaR = VsaS · tdam km. 
  
satvirTo matareblebis cicabo daRmarTebze fiqciuli masalebis 
gaxurebis temperaturis zrdasTan erTad izrdeba maTi cveTac.  
kompoziciuri masalisagan damzadebuli xundebi gamoirCeva maRali 
cveTa SedegobiT amitom aseTi xundebi uzrunvelyofen SedarebiT grZel 
daRmarTebze muxruWebis normalur muSaobas, xolo Tujis xundebis 
SemTxvevaSi romlebic ar arian cveTaSedegi, daRmarTis win saWiro maTi 
sisqis Semowmeba normebis Tanaxmad Tujis xundis minimaluri sisqe ar 
unda iyos 12 mm-ze naklebi. Tujis xundebis Tbofizikuri 
maxasiaTeblebis gaTvaliswinebiT xundis minimaluri sisqe dadginda 
prof. v. inozemcevis formulis daxmarebiT 
 
iH Σ+=∆ 03,010 mm. 
am formulidan daRmarTis maqsimaluri sigrZe xundis sisqesTan 
damokidebulebiT tolia  
 
i
H )10(3,33 −∆
= km 
daRmarTis maqsimaluri sigrZeebi xundis sisqisagan damokidebulebiT 
moyvanilia cx. #2 
ΔH i‰ l km 
40 
30 
20 
15 
20 
50 
33.3 
15.3 
8.3 
60 
40 
30 
20 
25 
66.6 
40 
26.7 
13.3 
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60 
40 
30 
20 
30 
55.5 
33.3 
22.2 
11.1 
60 
40 
30 
20 
35 
47.6 
28.7 
19 
9.5 
60 
40 
30 
20 
40 
41.7 
25 
16.7 
8.3 
 
 
mTian pirobebze grZel aRmarTze saangariSo woniani matareblebis 
moZraobisas mosalodnelia elmavlis Zravebis gadaxureba. 
eleqtruli Zravebis gadaxureba ZiriTadad damokidebulia Zravebis 
datvirTvaze da datvirTvis xangrZlivobaze. Zravis dasaSvebi 
temperatura damokidebulia izolaciis klasze (mag: B-izolaciis dros 
maqsimalur dasaSvebi temperatura 145°) Cvens gamokvlevebSi garemos 
temperaturis mniSvnelobad aviReT 25°.  
eleqtruli Zravebis gadaxurebis temperatura analizurad 
gamoiTvleba formuliT 
T
t
T
t
ee
−−
∞ +−= 0)1( τττ  
0C  
sadac ∞τ  da T - Zravis Tburi maxasiaTeblebia  
t - Zravis muSaobis xangrZlivoba wT. 
οτ – Zravis sawyisi temperatura 
(. . .) gantoleba SegviZlia warmovidginoT Semdegi saxiT 
)( 0 ∞
−
∞ −+= ττττ T
t
e  
aqedan Tu ganvsazRvravT Zravis gaxurebis dros miviRebT 
∞
∞
−
−
−=
ττ
ττ
0
lnTt  wT.       
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aRmarTis maqsimaluri sigrZe toli iqneba 
60
tV
= km 
aRmarTis maqsimaluri sigrZeebi Tanamedrove lokomotivebisaTvis 
sawyisi temperaturisagan damokidebulebiT mocemulia cx. #3  
(mricxvelSi sruli datvirTviT muSaobisas, mniSvnelSi saaTuri 
reJimisaTvis). 
                                                        cxrili #3 
lokomotivis 
tipi 
t º l km 
τ0
0 τ0
0 C 
15 40 60 80 15 40 60 80 
ВЛ10 da ВЛ11 
(тл-2л1) 59
37
 
52
32
 
45
26
 
35
19
 
0.47
28
 
6.41
2.24
 
8.35
7.19
 
8.27
5.14
 
ВЛ60K  
(НБ-412К) 54
4.33
 
48
6.28
 
42
24
 
34
18
 
5.47
4.24
 
42
21
 
7.26
9.17
 
7.29
2.13
 
ВЛ60K  
(НБ-412М) 73
5.41
 
67
8.36
 
5.61
2.33
 
55
29
 
64
6.29
 
5.48
2.26
 
54
6.23
 
48
7.20
 
ВЛ80K  
(НБ-418К) 48
5.33
 
5.42
30
 
37
5.25
 
30
4.19
 
5.41
7.24
 
7.26
2.22
 
32
7.18
 
8.25
3.14
 
ВЛ80K  
(НБ-414Б) 37.5 33 28.2 23 29.2 25.7 22 17.9 
 
am TavSi ganxilulia gamyofi punqtebis ganlagebis sakiTxi mTiani 
reliefis pirobebSi. Gamyofi punqtebis ganlagebis sakiTxs didi 
yuradReba eqceoda rkinigzebis daproeqtebis da mSeneblobis sawyis 
stadiidan. am problemisadmi interesi SemTxveviTi ar aris, vinaidan 
damatebiTi gamyofi punqtebisaTvis moednebis mowyoba eqspluataciis 
pirobebSi garTulebulia, xolo Tu gvaqvs daZabuli svla maSin 
SeuZlebeli aris an dakavSirebulia did danaxarjebTan. 
dReisaTvis gamyofi punqtebis ganlagebis sakiTxi Seswavlulia 
sakmaod Rrmad da dawvrilebiT. amasTanave es sakiTxi Seiswavleboda da 
normebis dadgena xdeboda iseT rkinigzebisaTvis sadac saxelmZRvanelo 
qanobis mniSvneloba ar aRemateboda 12‰ mTiani reliefis pirobebSi ki 
saxelmZRvanelo qanobis mniSvnelobam SeiZleba gadaWarbebis 30÷35‰, 
arsebul teqnikur normebSi es garemoebebi ar aris gaTvaliswinebuli. 
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samTo pirobebSi gamyofi punqtebis ganlageba, rogorc zemoT iyo 
aRniSnuli, erTob garTulebulia da umetes SemTxvevaSi dakavSirebulia 
xazis rTul ganviTarebasTan. rac saboloo jamSi iwvevs damatebiT 
kapitaldabandebas. mTian pirobebSi orliandagiani rkinigzebis 
daproeqtebisas cdiloben rac SeiZleba didi sigrZis gadasarbeni miiRoT 
(normebiT dasaSvebi gadasarbenis maqsimaluri sigrZe 30 km). am 
SemTxvevaSi aucilebelia Semowmdes gadasarbenis sigrZe zemoTmoyvanili 
moZraobis Taviseburebebis pirobebiT: rogoricaa grZel daRmarTebze 
xundebis gadaxureba da cveTa, magistralSi haeris wnevis dacema, 
eleqtruli eleqtruli Zravebis gadaxureba (aRmarTis mimarTulebiT). 
rogorc miRebuli Sedegebis gaanalizebam dagvanaxa daRmarTis 
maqsimaluri sigrZis SemzRudavi faqtorebia xundebis gadaxureba da 
haeris magistralSi wnevis dacema. am ori faqtoris erTdrouli 
gaTvaliswinebiT unda moxdes gadasarbenis maqsimaluri sigrZis dadgena. 
Cvens mier SemuSavebulia gamyofi punqtebis ganlagebis meTodika samTo 
rkinigzebisaTvis. rac SemdegSi mdgomareobs: gadasarbenis sigrZis 
gazrda xundebis gadaxurebis pirobiT SesaZlebelia moZraobis siCqaris 
SemcirebiT. meore mxriv am dros daRmarTis sigrZe magistralis 
daSretis pirobiT mcirdeba. aucilebelia am ori urTierTgamomricxavi 
faqtorebis erTdrouli gaTvaliswineba. amisaTvis erT sistemaSi unda 
avagoT gadasarbenis sigrZis da damokidebulebis grafiki gadaxurebisa 
da daSretis pirobebiT. 
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l km
0
2
4
6
8
10
12
14
16
18
20
22
24
15 20 25 30 35 40 45
t=30 wT
ap=0,3
ap=0
  V27
 
                            
                                 naxazi #3     
 
rogorc naxazidan Cans daRmarTis sigrZe roca i=30‰  da pα =0.3 
tolia 8.5, (V=??). daRmarTis sigrZis gasadideblad SevamciroT moZraobis 
siCqare 25 km/sT-ze am dros gadasarbenis sigrZes SezRudavs magistralis 
daSretis piroba da is toli iqneb 13.5 km e.i. aRniSnul SemTxvevaSi 
gadasarbenis sigrZe 8.5 km-dan gavzardeT 13.5 km-mde aq unda avRniSnoT is 
garemoebac, rom samuxruWo amocanebis gadawyvetisas rekuperaciuli 
(eleqtruli) damuxruWeba mxedvelobaSi ar miiReba e.i. pα =0. magram roca 
vadgenT gadasarbenis sigrZes, igive daRmarTis maqsimalur sigrZes 
xundebis gadaxurebis pirobiT mxedvelobaSi viRebT rekuperaciul 
damuxruWebas. am garemoebas Semdegi TvalsazrisiT vasabuTebT: im 
SemTxvevaSi Tu rekuperaciuli damuxruWeba gamoirTo, vamcirebT 
moZraobis siCqares da am siCqariT matarebeli midis uaxloes gamyof 
punqtamde. ra Tqma unda am dros daRmarTis sigrZe ar unda SeizRudos 
magistralis daSretis pirobiT. 
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rac Seexeba erTliandagian rkinigzis xazebs: rogorc avRniSneT 
erTliandagian rkinigzis magistralebze gamyofi punqtebis ganlageba 
xdeba gamtarunarianobis direqtiuli normis mixedviT (I, II kat. 
rkinigzebze). me-3 da me-4 kategoriis rkinigzebze ki me-10 wlisaTvis 
tvirTdaZabulobis mixedviT. 
arsebuli samTo rkinigzebi agebulia Zveli normebiT. gadasarbenis 
sigrZe aseT gzebze ar aRemateba 7-9 km-s Tanamedrove mZlavri 
lokomotivis SemTxvevaSi da gazrdili moZraobis siCqareebis pirobebSi 
gadasarbenis sigrZeebi mniSvnelovnad izrdeba mag: marabda-axalqalaqis 
rkinigzis xazze gvxvdeba daZabul qanobiani gadasarbeni 15 km sigrZis. am 
SemTxvevaSi dRis wesrigSi dgeba sakiTxi gadasarbenis sigrZis 
Semowmebisa damuxruWebis pirobiT. ioli reliefis pirobebSi 
gadasarbenis sigrZis winaswar dadgena SeuZlebelia, manam sanam ar aigeba 
misi grZivi profili. rTuli reliefis pirobebSi gvxvdeba daZabuli 
erTgvarovani qanobebi, romelzedac winaswar cnobilia matareblis 
moZraobis siCqareebi rogorc aRmarTis aseve daRmarTis mimarTulebiT. 
am SemTxvevaSi gadasarbenis sigrZe SeiZleba gamoiTvalos Semdegi 
tolobis safuZvelze 
     1440 
N =  
            T    
N – gamtarunarianobis direqtiuli norma 
T = tiq + taq + 2 τ +2 τ g.S. grafikis periodia, tiq da taq  
sagadasarbeno svlis droebia  
     60                        60 
tiq =  l                                tiq = l 
         Viq                                   Vaq 
 
2 τ – sasadguro intervali 
t g.S. – matareblis gaqaneba Senelebaze daxarjuli svlis droa 
Tu davuSvebT, rom 2τ+ tg.S.=10 wT. da tolobas amovxsniT l-s 
mimarTulebiT miviRebT 
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Viq – aRmarTze Sewonili siCqarea, Tanamedrove elmavlebisaTvis 
(saaTur reJimze muSaobisas) igi tolia – 50 km/sT. 
Vaq – daRmarTze dasaSvebi saSualo siCqarea. 
zemoTmoyvanili formulis mixedviT gamoTvlili gadasarbenis 
sigrZeebi gamtarunarianobisa da qanobebis mixedviT moyvanilia cxrilSi 
#4 
 
cxrili#4 
i VdaR 
gadasarbenis sigrZe km 
N=20 N=24 N=30 N=36 N=40 
25 
30 
35 
40 
40 
35 
30 
25 
23.0 
21.3 
19.4 
17.2 
18.5 
17.2 
15.7 
13.9 
14.1 
13.0 
11.9 
10.5 
11.1 
10.3 
9.4 
8.2 
9.6 
9.0 
8.2 
7.2 
 
 
erTliandagian rkinigzebze gamyofi punqtebis ganlagebisas 
SesaZlebelia gvqondes adgili Semdeg or SemTxvevasTan: 
1) gadasarbenis sigrZe gamtarunarianobis mixedviT naklebia an 
toli gadasarbenis sigrZis dadgenili damuxruWebis pirobiT. 
2) gamtarunarianobis mixedviT gadasarbenis sigrZe metia vidre 
daRmarTis sigrZe damuxruWebis pirobiT. 
pirvel SemTxvevaSi gadasarbenis sigrZe izRudeba gamtarunarianobis 
mixedviT. meore SemTxvevaSi gadasarbenis sigrZis SezRudva unda 
moxdes damuxruWebis pirobebiT. am dros gadasarbenis sigrZis 
gazrda SesaZlebelia moxdes daRmarTze siCqaris SemcirebiT. meore 
mxriv daRmarTebze siCqaris SemcirebiT gamoiwvevs gadasarbenis 
sigrZis Semcireba gamtarunarianobis mixedviT. gadasarbenis 
optimaluri sigrZis dasadgenad unda gaviTvaliswinoT orive 
faqtori: gamtarunarianoba da damuxruWebis pirobebi. amisaTvis erT 
kordinatTa sistemaSi vagebT gadasarbenis sigrZeebs rogorc 
rogorc gamtarunarianobis aseve damuxruWebis mixedviT (ix. nax. #4 )  
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                          naxazi #4        
 
 
naxazze warmodgenilia daRmarTis sigrZeebi damuxruWebisa  da 
gamtarunarianobis pirobiT roca i = 30‰ da N=30 wy.mat. rogorc 
naxazidan Cans gamtarunarianobis mixedviT gadasarbenis sigrZea 10.5 km 
xolo xundebis gadaxurebis pirobiT 8 km. 
gadasarbenis sigrZis gazrdis mizniT vamcirebT daRmarTze 
moZraobis siCqares 28 km/sT-mde am SemTxvevaSi gadasarbenis optimaluri 
sigrZe Seadgens 11.5 km-s. 
rTul mTian pirobebSi ioli reliefisagan gansxvavebiT gvxvdeba 
cicabo gagrZelebuli qanobebi da mcire radiusiani mrudebi qanobebis 
mniSvnelobam SesaZlebelia miaRwios 30-35‰ xolo mcire wriuli mrudis 
radiusis mniSvneloba zogierT SemTxvevaSi Semcirebulia 300-250 
naSromSi Camoyalibebulia Semdegi ZiriTadi daskvnebi 
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metramde. aseT SemTxvevaSi matareblis saangariSo wonis dadgenisas unda 
gaviTvaliswinoT Semdegi garemoebebi: 
1) SeWidulobis koeficientis Semcireba relssa da Tvals 
Soris, mcireradiusiani mrudebis faqtori, eleqtruli wevis 
Zravebis gadaxureba, vagonebs Soris gadasabmeli 
mowyobilobaTa, simtkice. 
2) Tbowevis gamoyenebisas mxedvelobaSi unda miviRoT dizelis 
Zravis simZlavris Semcireba atmosferuli wnevisa da 
temperaturis cvalebadobasTan dakavSirebiT. 
3) mTian pirobebSi gamyofi punqtebis ganlagebisas 
gaTvaliswinebul unda iqnas iseTi faqtorebi, rogoricaa 
samuxruWo xundebis gadaxureba da cveTa, sahaero 
magistralis daSreta, aRmarTis mimarTulebiT ki eleqtruli 
wevis Zravebis gadaxureba. 
4) gamyofi punqtebis ganlagebisas rogorc gamokvlevebma 
gviCvenes, gadasarbenis sigrZis SemzRudav faqtors 
warmoadgens xundebis gadaxurebisa da sahaero magistralis 
daSretis pirobebi. 
5) maqsimaluri uwyveti damuxruWebis dro grZel daRmarTebze 
ar unda aRematebodes 30÷35 wT. 
6) xundebis gadaxurebis temperatura damokidebulia daRmarTis 
qanobze, moZraobis siCqareze da xundis masalaze.  
7) SemoTavazebulia meTodika romlis saSualebiTac 
SesaZlebelia gadasarbenis optimaluri sigrZis SerCeva 
rogorc erTliandagiani aseve orliandagiani 
rkinigzebisaTvis. 
8) damuSavebulia gamyofi punqtebis moednebis ganlagebis sqemebi 
mTiani reliefis pirobebisaTvis, rogorc axal aseve 
sarekonstruqcio rkinigzis xazebze. 
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